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[-8-^1 



z}7]^o) j7fl-^ &7}#$: *\}3,»^o) *H^rf. 



210~420ppm°-S. ^H^ul, ojo^ sfr 7 ) ^ , s^sf 

^■71 £^5} 20%ol^-o 1 ^^-o. ^^ 7 >i ^7l*HH 1050-1200 -C^^S. 

^ ^io s ^ Jf«j-^ ^7)7^ ^aE^lH 



» 2:3 *M, ^^^-g- ^^-^ ^o.S ol-o^ JjLifl.^ 
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*}7llRH -Utt^ ^717^ {Method for manufacturing high 

silicon non-oriented electrical steel sheet with superior magnetic properties} 

^7J^ ^ o. 7 ^ p e _ Si ^| ^Jg-^vfr Tj-^^ofl £5L^}J7 

*r7 r ^7l7j-^s.^, olejt!: °l-g-«H ^71, S.^ wj-^ol igsHHr 

lr°l, ^7l7l7l^ T}<#j§Hl 4^ ^^^oflAi 7l7lo)l tfltb ^7> 

-n^sHH 7>7l^ -f^^ I^tH oil tfltb ^7> #rflS)7l ^1^>^4. 
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^ «. Fe-SitH^H ifiW ^7>*K^ «^<1|A| o^, ^ ^ >7lol 

al 6.5Ki^<fA1 a^l* JioH SEtb 6.5%Si#* ^-§-^4^ «■ ^> o>u)5f 2^<S«fe|Al£ 

* S-i:* fe^lfe -§-£S ^-g-ol 7 ^§>cf. 

:5 > Fe-Si7<HH tiW ^7>^^ Tf-fc^*^ o^*^ W£Si 



6> 



-H^tf^ « ^ 5fl t «^os 7]##€ . 56 _ 3625 ^ 

^3 ^* £^ JLt^#3 ^^^^c] to> ^ 62-103321^^ ^ 

31 asfl-^^c! <^ ^ouf o lem 7l#lhar 
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o] 7]H^ 62-227078 $ USP 3423253**0 « «d|;cj sftxq.. Q 

JHhfc**Mtf* ^^ 7 ] # 7}^ 3^.03. c Jtfl 7 ^ 3 %Si# ^ofl n ]n 

*m a!7>^ ^fl7V «7>*|tfH 7>7l^^^ 5>J7 flfc «flc( £ fc^a 

St!-, EP1052043A2, JP2000192204, JP2000144248, JP200045025*o)Hi=. o] 
W floj 7^^ afi^ - ojt).- ^.^ 7> 

HBlal EP 1052043A2, USP 33634148 g USP4073668^H^r Fe-Si ^^-^^ 2^ u> 

^ ^ ^«HH3 ^71^ afla^ 
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^7] ^^>^^€ ttQ-^r 950-1100 £r£, 50%ol^ ^i^-fr ^^^|7l ^ o]^^ 

(PH 2 0/PH 2 ): 0.06-0.30^1 ^&-^7l*HH ##^-^B^H ^ S^^Wf^fl ^4,^ 
210~420ppm^.S. ^ll^-srVJL, 

°H, ^71 H -325meshclaL Si* 20-70 ^% f|-fj- 

tb Fe-Si3] lOO^W; £ #7l 100^%^7l ^ ^7>7> 7]fi 

5. 15~30f^Jf -t-frs)^ ^So]^ ^E)7>-g-^^r 3L^H 5.5. 

-*7l #2:^ 20%*}^4\ ^±.®-fr &±.7}£i &4\7}^a\ 1050-1200 'C^rHI^ 3- 

^d^S^-SHr ^JgSLS. ^ Jlfl-i ^7)^ ^ 3H4. 
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■& ^*Kr ^7l7^ a^ofl <a£5f 2^8* 7V^1 Fe-Si7fl d^^^r a^fe 

2002-69646, 2002-69647 S.*§-°.g. *W^r vi[ o^cf. 

o]Bltb J**|*««IMfc Fe-Si^l i^^-g- 7^5.^6)1 5=i,4i^sH ifl-db #7]^ 
- ^§ Fe^tf Bum Si SttH*5=4] 43" °>7ls)^r 3^3^ IH^I* *fl€^>7l ^*fl , 
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Fe-Si31 i^'M ^ <g:£* SJaJaNI'WaL, o]e^ db^-g^ tflu] wKiu-J^j #5. 

^V*. zl^jl i^^M ^£ ^lHs)«Ho> ^ »]a1§>ji ^cj.. 

«■ 1M*I ^7Hoi 0^^440(1 471^* *)12^HH, 

^ Fe-Si^l aL^^-o_s^ 3_t± a^f- 

^> * ^71^ ^S^ofl flo^, ^^7j-^ f^dL^^t^F ^ 

^2:^3 ^fl-SHt ^4^tt S.S.^JL JL^r^ H Jpgog 

■fr ^fl-^-^H ^^.o] Fe-Si7fl Fe*«3q. SiS-^fr tfs 

^ ^ s ^ ^^-7|-^-3-Hl^ 1000-1200 ^Si^H 3~ 5 a] >L^*H 

* ^ ^4, °h ^ <>vm^ ^ o. a ^ *, laE:7> 7> -^. 

50%Si+50%FeAl^ ^-f F eSi 2 ^ J?-W>1 ^^H, 34%Si+66*FeAHfe FeSi^ , 
25%Si+75%Fe*Hlfe Fe 5 Si 3 ^ ^ft£, 14%Si+86%Fe^Hl^ Fe 3 Si^ 5^#3. €^>7fl ^cf. 

* KM^fe <*)%n <g<H*l Fe-Si^l iMHMMH SH§* 20-70*tf*3. *HtHtV 

4. ^ Si^ol 20%n]n>ol 1 g ) Si ^ ui^- ^-a>^ £7 |. uj- ^ ^ ^ , 
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70%» ^«oj FeSi 2 ^ 9.^5^^ £^3. ^Si-S* 

«KV-§- JESMl^. A>-g-^l Si^o] Wi:^Efl<?l FeSi 2 , FeSi , Fe 5 Si 3 

H^b Fe 3 Si ^"Bfl^ Fe-Si^l -S^ft** ^«<^ o]f ^^cq 7l^^-o.S ^.g-^-ol wf^ig- 
# t ^ fl**. 

tb^, ^71^ ^-o] Fe-Si^l ^-S-^ *l7]#*31 A}~g-^ ^ o. ) o] 

#3)5. ^r#^ °m t3E}f <>l-§-*H yj-^-s^^l s^oj ^a>^^- 
^^l^oicf. uBicil Fe-Si^] ^£7> 7>^-tbtb *14*H°> ^#°fl 

A^ S^^A] ^«j]^ZL ^^-§-Al^ ^}}o} a^^Aj- ^^6flAi2. 

^4. ^-e-i^- #7l ^^r-g-o] ^ Fe-Si^l ^^-§-8: ^^a^ yV-g-ofl^ cf^ ^ -g-aj- 
€ ^<Hs1 #3)5. &°.H.5. =l *H1*>7)1 #3*fi 6 > ^ ^Jl7> ^cf. 

aJ-sH ^^Hfe o]^- jis)*}^ # 7 ]<4 ^-o] Fe-Si^] ^-g-^ Pi 

-n-^W. ^ 3"<3 -fl^* -HB^^H ^ -325meshS. Jix} w> 
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^oflA^ ^7}^ ^o] Fe-Si^l ^ £IA]5| 

^J°S. i^*}^ ^Aj-g-A] ^ o. ^ 7 ].Al^ ^ OJ^A^ S-i*]-^ ^ 

^oflA^ 2^0} Fe-Si^] S-^ lOO^^l, ^e]7V7> n 7)^0 g 

15~30^^7> s)£s- ^^^ofl^. ^ 7 ].^.ol w>^^rf. ^e)^ j^gg. 7]§ 

^7>^=o] 15#^ nl^o]^ ^^Hofl ^tfl 5I]4S^#^1 S.^. &*\-%°] aj 

*H ^flS^ JMMM fl.^ ^ - ojo.^ 30f^» £I^O| *^ul 

^71^-^ ^12A}, 71^- ^2:^-^, A>-g-g-3E.o)| 

*>°1^ ^7^^^ 7j-^y ^ £##o| f «i<g^ 

7l^-Ol^ ( ols)^ ^12:^, Si ^ 7H^d) f^o} ^^o] ^ 
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#^ 2003/11/10 

o>qi4, n #1^*^ ^ffis Si^ 2.0-3.3%^-B-^JL 5U^r ^o] «>^-aJ^-t|.. sflu^ 
11 Si^o] 2.0%nl^c]^ ol^. ^fl-^xv^oi F e-Si^l fc^-fr ^^SKtsH-A] v-)Jf 

**1*W Ml * -Jr aWe* ^H^H^SL 3.3%* 4**^ 34. ^o] 

*fl S^*fl sM^eWHCFaylite, Fe 2 Si0 4 ) #31 ^llf W^hfr ^^JI, o]^^- 

Fe-Si^l Si***I dMHiiL^ SKH Fe 3 Si7i] *HH* ^ 

«v*S*1 jE^tgAj- 7flAi, S 71]^^ o]^ Si^^-o] ^ 
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020074326 

=L ^7>^£H# 950-1100 °C 3- ^#^€"£^ 7 > 
950^1**1* 4*2*1 m M*> W*JL, 1100°C» **** o^*°l 
71 ^fl^l^. 

tr^ ^^^e|fe 50%<>1^ ^ <>1*S* 7l^JL5L*Rr -M* 

(PH 2 0/PH 2 )^ 0.06-0.30S 2:*^ ***fl7l*MH ^SIH "WW- 50**1**1 -Hi* 
fl7l4Hte £ ^sRHNl *43r*W*W ^ SIM. *VM. * PH 2 0/PH 2 7> 

o.06~o.30*fl* *<>m ^*fl7l<M ^ «7i m*ol*h 



7> 



210-420ppmOS *1H1M WW*, n WiW 210^1 *M * ^ *<* 

Sioq ^ o^ol J^^al, 420ppm» 4*** *M o] ^o] S *|*HI t}^ Fe0*M**l * 

* **«Hte W * ^hk*2M€ SL^l ««: ^^ tl: * 

aiW ol ^ H 32^1^. oH n 200~700°CJL **tfol *>b^*} 

*. *« aatte 20or*UMHte aayqtfoi #*1 700ic» 

S^}^ ^7fl 5.^<*fl ^SHt -f^7> ^7] ^°1^. 



38> OH, ^71 ^ ^MHsH, *«g*M *tf**Al*lfeHI. °H =L ^ 

1050~1200t:S. TlRV^. *« 3. &**£^ 1050M *°1* «tW£7> ^ 
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o] ^2)- ^ 7p§-^ o] ^cj-. nelJl 1200 °C« «>-§-^£7> M^- 41-4 c^-g^, 



^^)7lS. 3H SiWl- 1 ^ =l t^^IM 20%^1^H1^ izflS^JH 

Si0 2 3l ^>5l-^ 0 l ^flvfi^sL^ ^fl-^^r-S-^l ^ SlS-^, ^tb ^ 

<^«-^s Al^^l A1N ^3*1 

o> ndiJL o)x$o\ l-iOA] ^Hi-^^Nl, ^- *3r°l 

lAl^^VoflA^ ^^O] ^Jl, lOA]^ M^" 3^«H ^^^7> <>]% 

^l^-g-l-^: ^Tl^aL, a|^JL3. =L^V<3 ^ °}al^l^lt ^^S. S>*r ^71^3. 

:42> o^}, 'g'-H* ^l-gfj 



a^r -g- ^^Htt olei^: n ^^7l7}^» 20%°1#^ ^7}±l 
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> (€aH l) 

=> C: 0.0018%, Si: 3.02%, Mn: 0.020%, P: 0.003%, Ni : 0.010%, N: 0.0005%, S: 

0.0010%, € ^ M:7}^ IrlM-* 5LW^ 2^*r #^h}-t±# 1220TC<>lH ^ 7 ><It!:^ 



-tHl^tb ^ ^f^Sl 0.20mmS. ^^r^^r ^, ^tfrtiL^ . 

5> ol^Tl] *fl2:^ ^ ^>7l 5. 1^1- f^^^i^t}. ^^O-S., 

^^rS-S- 900-1125 °C?}*1 7^2,51 75% 3i* 7l§o.S. *H ^ 

^1^4. n^zL $-3* fl«H °l^^(dew point PH 2 0/PH 2 » 0.25^: 7}& 

i6> ^-ol 7J-^ ZL <yj£7> -325meslHJL Si# 45^% ^-B-*> 

fe- Fe-Si7^1 lOO^^ofl, #7] ±.<%&TQr 100^^ 7)&<L3, <£$?\7\ ZL JL*§& 7) 

^SLS, 25^^7> ^S^H-^ ^ *H 2^5)^ 3^42^1:^: ^ 

e]e)#Bfl3. S.3E.«H 400THH °H, 50%^ ^r^-fr €^7>2t «-$M*H 

A-i 1125°C-gri^Ai ^i^m^, ^^-^tiV-g-ol ^ g_T&°\ *ll 



2.5mm i MN fc^fthSi** ^2:*>5l^-. °H , 1000 5^-7> "t^^-g-Sl-jL 
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o]* *fl^ ^flsi^aq- ^>7l^m^-^ ^^Ab] , *\7)^ m^o. ^^ 7]s _ 

50Hz, l.OTesla^lAi^ W 5 / 10 oo^r 1000Hz, 0.5Tesla<>H *\ 4) €^^^r ^-bWH , 

B8£r 800A-turn/m^1 ^5frfr afl ^^3^ TeslaS ^ 



IS. 1] 
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( u) 


; h 2 
(%) 


F S3 
| PH 2 0 

/PH 2 


(ppm) 


1 

(Tesla) 


*M0 
WlO/50 
(W/Kg) 


W5/1000 
(W/Kg) 


(%) 


*\3Ldtl 


- 


- 


- 




1.26 


0 63 


ft QQ 
O . Oo 


6.3 


til TH oft? 


±uou 


75 


0.03 


120 


1.26 


0.62 


8.34 


6.4 


a|ja^|3 


1050 


75 


0.05 


180 


1.26 


1 0.60 


8.31 


6.4 




! 1050 


75 


0.09 


240 


1.27 


0.57 


8.22 


6.3 




1050 


; 75 


0.28 


380 


1.27 


0.59 


8.24 


6.3 




1050 


75 


0.37 


470 


| 1.27 


0.63 


j 8.29 


6.4 


H|51d|]5 


1075 


75 


0.25 


150 


1.26 


0.62 


8.35 


6.5 


1H3<*1|3 


1075 


75 


| 0.25 


350 


1.27 


0.58 


8.22 


6.2 




1075 


75 


0.25 


450 


1.26 


0.61 


8.32 


6.3 


« IS 3| 7 


900 


75 


0.25 


160 


1.25 


0.64 


8.36 


6.4 | 




1000 


75 


0.25 


350 


1.26 


0.58 


8.24 


6.3 


H|JJ7 6)| 8 


1125 


75 


0.25 


480 


1.26 


0.62 


8.29 


6.4 


M|jacu9 


1050 


25 


0.25 


375 


1.25 


0.61 


8.28 


6.3 




1050 


50 


0.25 


380 


1.27 


0.58 


8.21 


6.3 




1050 


90 


0.25 


375 


1.27 


0.57 


8.20 


6.4 
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aft, * ^B^o] ^ ^ ^^a.^ ^ ttiac|(5)4 u)^- h 12 

°fl(6) Stir ^^^o] ^tfi^o.^. 

"tf#ft «>4 ^£r, #^4l^e1^ #:&<2j dt^S] <^£^ S^^- # 
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i] 

-i-i «m mas o lw ^ ^ w ^ 

W 950~1100'C^ ^5L, 50*0]^ ^itf-fr ^^^ 7] g 

*1^(PH 2 0/PH 2 ): 0.06-0.30^ HNH^7]* W *tf***|sJ*H a M4WW ^ 
210~420ppm.^S *H*)-.2L, 

616,1 ^ ^ og £7> - 325mesholjl Si# 20 . 70# ^ % ^ 

** Fe-Si7|) ±W 100^; «! ^ MOW^ ^ >7> ^ 

£A 15-30*** IN^S* H o]« ^M^# ^ H ^ £ 

W *«* 20%ol^ ^ 7]§HAi 105 0~1200r^^^ S 

^<Lh^E^ ^-i- x d7 )^ 
2] 

* W -8-7, 2 .0~3.3**% frfHfca flfe 

Jlfl-db ^17]^ ^^.ttj-^ 

[^T 1 * 3] 

W ^ «^ 
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